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Tosovas Ke I.y Rakovy Ae hes 


e Blectrochemicel Betavior of Ozone on the 
Hethod of Cathodic Polarography (Izu- 
ona na platinovon 


PERIODICAL: gnurnal fizichesko vhimii, 1959s Vol 33, Nr 2» 

pp 349 = 356 (USSR 
tal material concerning the cathodic reduction of 
lectrode in sulfuric acid 
, -50 and -70°C was the basis for 


thorough investigations on the mechanism of the electrode 
i ntials (analogous 


yeaction in the 
to the experiments in reference 3). The apparatus used vas 


previously described (Ref 4). 
platinum electrode was about 3060 rpm in all experiments. 


The stationary potential was determined as & func 
temperature at constant ozone concentration jn 10nH,S0, (Table 1) 


and as @ function of the ozone concentration at 25°C 
(Table 2). The polarogram curves (Fig 1) which were obtained 


ABSTRACT: | Experimen 


Card 1/3 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001859620003-7" 


"APPROVED 
Se earl eee ee eee ee ree 


Si 


EGE BESTA PES 


sor of Ozone on the Sov /76-33-2- 18/45 


“a Study of the alectrochemical Behav 
Cathodic Polarograpny 


Platinum Electrode by the Hethod of 


in 10 n HpS0, saturated with 20/ ozone and at 259°C indicate 


a value of 4/2 
e \ “os : 
the reverse curve shows a half-wave of #4 /2 


the ozone reduction. The size of the limiting current is 
directly proportional to the ozone concentration in the 
golution, #86 that the method of cathode polarography with the 
rotating Pt electrode can he used for a quantitative deter- 
mination of ozone in solutions and in the gascous phone. At 
lower temperatures (-30 and -70°) two polarogram waves appear 
for the ozone reduction (Figs 3,4), which is explained in 
terms of a two-stage reduction reaction (0,47 —? O33 


= 1.30 volt for the ozone reduction, while 
=1.55 volt for 


0, + HY = 0, + OH). It is asaumed, on the basis of the 


formation of surface oxygen compounds on platinun, that the 
following reaction mechanism takes place; 


+ - 
PtO+2 OH —> ptolo) adgt#23 Ptoco) anasto 42 e — PtO+H,0- 
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Ih 13/0 
AUTHORS: Shub, D. M.,Tyurikov, G. Se, and Veselovskiy, V- : 
ree 9 ae 
TITLE: Photo- and s asevonecueuiba! Decomposition of tl arogen 
Peroxide in the Presence of Iron Oxide 


E v 
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10, 


pp. 2245-2253 


of semiconductor materials as heterogeneous 
sformation of radiation energy into chemical energy 
js of special importance for the utilization of nuclear radiation to 
initiate radiation-chemical reactions. In continuation of previous in- 
vestigations, the results are given of the photo- and radiation-chemical 


decomposition of concentrated 405 solutions with suspended Fe,03- A X 


NIPK -2 (PRK-2 ) quartz lamp served 28 light source, while Co with an 
activity of 89 Curies was used a8 y-radiation source; the experiments were 
carried out in an apparatus warranting 4 stabilization of temperature, 
good mixing of the solution, and regular irradiation. The experimental 


TEXT: The application 
sensitizers in the tran 
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1 Decomposition of 3/076 60/034/010/009/022 


Photo- and Radiation-chemica 
f Iron Oxide B015/B064 


Hydrogen Peroxide in the Presence 0 
results obtained show that the catalytic effect of Fe,0, upon the H,0, 
o light irradiation, as well as the y-rays js strongly 


decomposition due + 
eaction sets in on the surface of Fe,0, 


increased. This means that a chain T 
an energy tranefer causing an excitation of the particles 


of the Fe,0, surface, and that the chein reaction of the H505 decomposi- : 
into the liquid, The hign photo- and radiation-chemical x 
activity of Fe,,0, can only be aue to the effect of a heterogeneous 


sensitization (which depends on the electronic state of the semiconductor). 
The active centers on the FeoC, surface which cause the chain reaction 
are the same in the thermal H,05 decomposition and in the aecomposition 

n both cases the rate 


ure increase accelerates i 
fference was observed between 


-radiation,; the reaction 
the higher 


which is due to 


tion is passed. on 


due to radiation. A temperat 
of decomposition. Since no particular di 
the effect of the ultraviolet light and the ¥ 
mechanism is agsumed to be the same in both cases.» Apparently» 


energy (approximately 4.25 Mev) of the y-quanta is tra 


nsformed into 4 
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Photo- and Radiation-chemical Decomposition of 3/076/60/034/010/009/022 
Hydrogen Peroxide in the Presence of Iron Oxide B015/B064 


lower energy (several ev) of the light quanta, thus, causing the same 
excitation of the semiconductor 88 the light rays, 8° that a principal 
analogy exists petween the effect of light and nuclear radiation. The 
author thanks the laboratory assistant L. G. Kazakova- There are 6 figures, 
2 tables, and 11 references: 9 Soviet, | British and 1 French. 
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TITLES: ‘he Potential of the Platinun srederote UB an Irradiated 
pulfuric Acid Solution : 

PERIODICAL: Doklady Akademii nauk gSsR, 1960, Vol. 152s Noo 45 


pp- 872-875 
TEXT: In earlier peper® (Refs. 4-4) the authors found that the potential a 
ated 0.8 N #,50 (irradiation dose 


of a Pt eleotrode in irradi 
ao: 

2.10'? ev/cm” .8e0) assumes a value close to that of the potential of the 

H electrode. The present papergdeats gith the results obtained by a more 

{ntensive jreadiation 6.1.10 ev/ca .seo). The experiments were oarried 

out with @ C60 radiation source, and the method 16 described in Refs. 2 

and 3. Fig- 1 shows the dependence of the potentia 

in oxygenefree 0.8 N #,80 4 on the duration of irradiation. Also with this 
pect +o the reducing 


intensity, selectivity of the Pt electrode with res 
radiolytic products was observed. The potential assumes & value of between 
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The Potential of the Platinun Bleotrode in 
p004/3007 


an Irradiated Sulfuric Aoid Solution 


4O and 20 uv, which remains constant up to a dose of 2.1070 ev /on? and 
then rises up to 0.85 v (Fig- 1). For the oxidation of the reduoing 
radiolytic producte and the reduction of the oxidizing radiolytis 
products, ocourring in the {rradiated solution, the authors derive 
equations for the currents TR and Tox° As the reaction constant ke is 


considerably greater than k6y because vf the selectivity of the Pt 


electrode, the potential observed results. By the escape of H into the 
gaseous phase the stoichometric ratio between the reducing and the 

oxidising prodacts is, however, disturbed, which leads to & positive 

ahbifting of the potential in the case of high doses. Fig. 2 shows the 
dependence of the depolarization current at 0.4 v on the duration of 
{yradiation. The course of this ourve is explained as follows: Due to 

the selectivity of the Pt electrode, the oxidation of H at first pren 
dominates. As a result of the escape of H into the gaseous phase, the 

reduction of 2,0, ig accelerated, the total current (Iy - In,0 ) decreases 


and attaing negative values in the case of doses higher than 2-107 ev/om . 
If the experiment 4s carried 0° 


ut in a vessel that is hermetically sealed 
and completely filled with the solution so that no gaseous phase is able 
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The Potential of the Platinum Bleotrode in 5/020 60/132/04/38/064 
p004/B007 


an Irradiated Sulfuric Acid Solution 

to form and no hydrogen oan escape, & potential of +20 av quickly forms, 

which remains constant throughout the experiment (20 h) (Fig. 3)- Because 

of the increasing concentration of the oxidizing products; the polariza- 

tion current quickly decreases (Pig. 4)- The Jonization of the H on the We 
may therefore be carried out 


Pt electrode, which is formed by radiolysis, 
in the case of & steady potential only if the reduction of the exidizing 


products takes place at the same rate (6-8 on a second electrode which 
ig selective for these products). At the same time, a current will flow 
through the outer circuit. There are 4 figures and 7 references: 6 Soviet 


and 1 English. 


ASSOCIATION: yiziko-khimicheskiy inetitu’ im. L. Ya. Karpova (Physico>——— 


chemical Institute {meni L. Ya. Karpov) 
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=e 


ical and photoelectrochemical Processes on p-~ 


PITLEs Electrochem 
gion of Cathodic Polarization 


and. n-Type Germanium in the Re 
PERIODICAL: Doklady Akademii nauk SSSR; 1960, Vol. 433, No. 3» 
pp» 620 - 623 


TEXT: The authors investigated the action ef {illumination on the 
The experiments were carried out 


separation of hydrogen on ermani 
with samples of p-type Ge trosietivity! 0.5 - 21.0 ohm.cm) and n-type Ge 
OH and 18 H,80 4° The electrode surface was 


(1.1 and 22.9 ohm.cm) in 1N K 

etohed with CP-4 (gR-4) or & mixture of HO, + HP. All experiments were 
carried out ina hydrogen atmosphere. Illumination was carried out by 
means of & 300 w lamp through a 10 om thick water layer. The light 


intensity on te electrode surface wae about 107! oal/cm’ sec. Fig. 1 
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Electrochemical and Photoele 
B004/B056 82275 


on p- and n-Type Germanium in the Region of 
Cathodic Polarization 


ves (1 - 4) after 40 - 15 h of cathodic 
reviously polarized p-type germaniun. 


The inflection of the polarization curves of p-type germanium at high 
amperages 4g explained py the {nhibition of electron diffusion, which 
does not oocur with n-type Ge, because the latter hae 4 high electron con- 
centration in the conduction band. Fig. 2 8 shows the change with time in 


the overvoltage % after switching on 10 ma/cm. The occurring maxinun of 
depends on the pretreatment of the electrode. In germanium coated with 
a thick oxide layer (1000 - 2000 A)» no maximum of % occurs. The drop of 
the y-ourve after the maximum is explained by an increase in the rate of 
the generation of electrons on the germanium surface, which is caused by 
the absorption of hydrogen. During {illumination of p-type Ge a rapid 

drop of y% occurs due to @ photoeffect. Besides, it was observed that in 
the presence of hydrogen this drop occurred already in the region of 

diffusion j{nhibition, which is explained by photodesorption of H. Fig- 3 


shows the potential course in germaniun, > t)s without an external current 
ad in the dark. In the case of p-type Ge the 


source during {llumination an 


shows the typical steady cur 
polarization and durve 5 for not Pp 
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toeffeot vanishes after a short cathodic polarization, and in n-type 
Ge it is {ntensified. Short anodic polarization no longer reduces the 
potential to the initial value. The authors draw the conclusion that the 
adsorption of hydrogen on the germanium surf 
charge due to the formation of acceptor levels in t 
Molecular hydrogen does not produce this effect. The illumination of 
polarized p-type Ge influences the rate of gas separetion in an alkaline 
solution (Pig- 4)+ Photodesorption occurs! Under the ac 
adsorbed hydrogen dissolves in the electrolyte. There are therefore two 
steady states: 4 dark state and & light state, where the latter differs 
from the former by the lower probability of gas-bubble formation and the 
higher content of dissolved hydrogen in the electrolyte. There are 

4 figures ana 11 references! 4 Soviet, 5 American, 4 British, and 


1 German. 
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$/020/60/1 33/04/29/031 
B004/B056 
574600 
AUTHORS: Yakovlev, A. Ao, Borisova, tT, Ie, Veselovekiy, Vit 
TITLE: The Effect of Light Upon an Anode-polarized Germanium ‘4 


Electrode 4 


PERIODICAL: Dollady Akademii nauk SSSR, 1960, Vol. 133, No- 4, 


TEXT: It was the aim of the authors to investigate the effect of 
illumination upon the structure of the interface between germanium and 
electrolyte 48 well as upon the anodic gissolution of germanium. The 
method employeé. permitted jllumination of the electrodes through the 
solution as well as of the dry side of the electrodes. (The electrode 
formed the bottom of a cylindrical Teflon vessel.) The experiments were 
carried out with monocrystalline n-type germanium of different resistivi- 
ties in 0.1 N NaOH in a nitrogen atmosphere. The Ge electrodes were 
etched with CP-4 (gR-4). Illumination was carried out by means of an 
incandescent lamp within the range of 0-4 - 0.7 Ms partly with a constant 
current, and partly with constant voltage- It follows from Fig. 1 that 
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Germanium Electrode 


asp sensitive to Light within the entire region of polariza- 


er is removed by illumination, and the poten- 
tion region t9 the constant yalue of 0-5 v- 


Above the breakdown potential this effect stops. In the initial part of 
the polarization curve, the rate of the anodic reaction is not Limited 

by the concentration of minority carriers (Fige 2)- The last-mentioned 
author derived equation (1): i = 4 oxp( ~BYF/RE) - oxp( -O.0HF/RT) for this 
arlier paper (Ref. 7); heres Ay denotes the potential 
changa in the volume charge of the semiconductor, AH the potential change 
in the ionic double layer. for Ay, there further exists the dependence 


(2) on carrier concentratioa on the surface: © = C exp 
surf volume 


(-neAy/RT)- All factors influeacing the surface concentration of 
electrons and holes must therefore also influence Ay and the total 


potential difference Ay: Fig. 3 shows Advent and fight as function 
of the intensity of 42lumination. O41; one increases proportional. to the 
absorbed light quanta. AP sant rises exponentially in the initial part 
of polarization, and tends toward a Limit with a saturation current. 


the system W 
tion. The potential barri 
tial drops within the satura 


region in an @ 
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fable 1 gives tae quantum yield K for various intensities of the absorbed 
radiation in the case of a saturation potential. Table 2 shows the values 4 
of K for two intensities. K has & maximum in the saturation range- The 
results obtained b illuminating the dry side of the electrode are shown 

in Figo | cenely Als ak as a function of 1/1, the reciprocal value of 


the thickness of the electrode- Aijiont grows linearly with 1/1. No 


aifferences between the two kinds of illumination could be found. Also 
in the illumination of the dry side of the electrode, a potential drop 
occurred with olectrode thicknesses that were & multiple of the 
diffusion length of the minority carriers. There are figures, 2 tables, 
and 7 referenc3s: 2 Soviet, hk American, and 1 Germano 
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S.uso0 3 /638/61 /001 /000/053/056 
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94 3500 (137, u 3€) 
AUTHORS: Shub, D. Mes Tyurikov, G- Sos Veselovakiy, Vs T+ 
TITLE: Heterogeneous sensitization of radiochemical processes on 
the semiconductor - solvent interface 
SOURCE: Tashkentskaya konferentsiya po mirnony iepol!zovaniyu 
. Tashkent, 


atomnoy energii. Tashkent, 1959- Prudy> Ve 1+ 
1961, 370-377 


TEXT; Data on the radio-electrochemical process in eo®? gamma irradiation 
(activity rs 20,000 g-eque Ra) of a Cu-Cu29 electrode in a 0.1 KOH solution 

are presented. The action of the optical radiation of & 500-watt pulb 

under the same conditions is compared. The systen CueCug0-KOH solution 

was irradiated. after 3-hr saturation with nitrogen: The radio-electro- + 
chemical effeat was first determined only from the change of the electrode 
potential under the simultaneous action of cathode ourrent and radiation 

from AV, - LP Vn at I = const for potentials between 0.770 V and 0.200 Vv. 


fhe potential was shifted toward more positive values by irradiation. 
¥. and Vp denote the electrode potential during and efter irradiation, 
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respectively- Visible light and gamma rays apparently give rise to 
similar excitation processes in the semiconductor, with the absolute values 
of /\V, under gamma irradiation being higher than with visible light. 

Fig. 2:,shows tne typical dependence of potential change on the duration of 
4rradiation for an initial potential of 0-200 v. Fox the other initial 
potentials examined, the curve shape was similar, but the absolute values 
of AV, were lower, The potential jump at the beginning and the following 
slow approach of the potential to the steedy state are due to the excita- 
tion of the gomioconductor and to the electrochemical oxidation, 
respectively. The components (OH; 02) appearing in the radiolysia of 
water speed up the electrochemical reaction. The experimental results 
available so far are not sufficient to back the assumption of a specific 
mechanism for the radio-electrochemical process on the CueCug0 electrode. 
They suffice, however, for the following hypothesis: Due to the aotion of 
radiation, Cu,0 can be pridized +0 Cu(0H),: hydrogen peroxide may also 


be produced by a sensitized reaction involving the oxygen which is always 
praesent in Culp0- The radio-electrochemical process on the Cu-Cu,0 


electrode is of interest also for heterogeneous radiation sensitizction. 
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A noticeable sensitization, however; is only possible in the case of 4 

- gufficiently large acting surface of the sensitizer. According to data 

available on the dampistg of luminescence (see also Yeselovakiy V- Ie, 
Miller N. Bes ghub D. Me gbornik rabot po radiateionnoy khimii, M., AN SSSR 
49, 19553 Shub D. Mey Tyurikov G. Se, Veaelovakiy vy. Ie, Trudy I 

hehaniya po radiatsionnoy khimil, Me, AN SSSR, 161, 
1958), the enersy of excitation of a semiconductor by electrons can be 
tranaferred to the solution components. A participation of excited 
electrono ef the semiconductor with more than 3.0 ev in the reaction, and 
an excitation of radio-chemical processes by the energy absorbed and 
converted by the semiconductor are possible. The rate of disintegration 
under the action of irradiation is considerably increased by the presence 

_ of an Fe,0 suspension. In a microheterogeneous system, the suspension 


Fep05-H0% solution is not substantially changed by radiation, and, 
therefore, the rate of hydrogen peroxide decomposition does not change 
either. The heterogeneous process depends on the electron state of the 

semiconductor, and the active surface centers determining the reaction are 


of the same nature during decomposition due to heat and {rradiation. The 
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¢ said hypothesis and are indicative of the possible 
engitization processes. There are 

7 Soviet and 1 non-Soviet. 


time Le» Ya» Karpova - 
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5 figures, 4 table, and 8 references: 
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- (geientific Physicochemical Resea 

Karpov) 

Fige. 2+ Dependence of the potential change of @ 


duration, of 4rradiation. 
Legend: (1) gamma radiation; 
(4) time, min. 


Cue Cug0 electrode on the 


(2) optical radiation;. (3) radiation; 
Me ee 
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The. authors a bea: 
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electrode, basad on gas: consump aA confrontation ig made with data. . 
found earlier by polarography (Ref. 11: Ke I. Rozental’, Vs I+: Veselovakiy, ~~ im 
gh. fiz. kKhimii, 31, 15955 1732, 19517)- Flee 1 shows the experimental 
arrangement. The electrode to be tested is placed in the central part A» 

and the auxiliary platinum electrode B is situated in the lateral 

ramifications along with the reference electrode C (Pd sheet saturated with 

Ho) « The electrode to be tested consisted of @ platinum net wrapped around 

a glass tube which was caused to rotate at 700 rpm by a magnetic field. A 

was filled with electrolyte (1 N H,SO 3 iN HC10, or 1 N KOH) which was 4 
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saturated with the respective gas mixture (A, 3 No =a 2: 13 


2; H, : OD ® 2:1) at atmonpheric pressure and 20°C. For 


the preparation of gas mixtu , see Ref. 41. After the 
desired potential was attained by polarization, the gas volume that entered 
30 min or 1 hr was determined by the level of the liguid 

ad of the experiment. The rate 


in the burette D at the beginning and en 
tion was measured a5 & funetion of 


w (cm?/nr) of the electrochemical reac 
the potential p- The following was found: (1)a, in 1 N H,S0, amounted 
2 


Osea 4 


0.8 v. Ona passivated anode (0.9-1-4 v)> 
m rate, and thus wag higher than had 


The oxidation of Hp on a passivated 


tol em? far tetween 0.15 and 


a still was 50-30% of the maximu 


peen found in Ref. 11 by polarography - 
electrode was assumed to take place by interaction with chemosorbed 09 which 


was either get free electrochemically or entered from the gaseous phase 
(in case of axyhydrogen gas): 2) 62 was twice as high in acid solu- 
2 max 
ped on gas consumption agreed with 


tions ag in alkaline ones- The values ba 
those based on current consumption. 3) The rate of reaction of oxyhy drogen 


APPROVED F : 
OR RELEASE: 09/01/2001 CIA-RDP86-00513R001859620003-7' 


SEEPROVED FOR RELEASE: 09/02/2001 


= 


CP RD Oe UOSLSROUtSprenuuea=s 


= Ere 


2828 cP 
! 3/076 61 /035/010/004/015 
Kinetics of the electrochemical wists Bi101 /B110 


gas depended on the electrode, potential, on the type of anion, and on the 
pH of the solution. In case of a steady potential (4° = 0), the tcombusticn' 
rate of oxyhydrogen ga8 in 1N H,50,4 (y = (0.6-0.8 v) approaches the 


- maximum rate, end 4s almost twice that in 1 N HC1O,» and three times that 


in 1 y KOH (8 yc10 en? Sou 7 0.6 v). The assumption that Ho jonization . 
and O9 reduction in oxyhydrogen gas take place independently of each 
other is valid with restrictions (for KOH, and in part also for HC104) + 
in general, these processes exert a reciprocal influence, and give rise to 
either an increase of the vate (with H,80, ) or to an inaibition of Hy 


jonization (with HC10,) + G. A. Petrov assisted in the work. There are 


7 figures and 16 references: 9 Soviet andi 7 non-Soviet. The two most 
recent references to English-langusge publications read as follows: Me Je 
Jonoioh, N. Hackerman, Je Phys. Cheme» bY) 6745 19533 J. M. Kolthoff, J. 
- Jordan, J» Amer Chem. Soc. 74s 570 and 4801, 1952+ 
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4) ABSTRAOT: The scarcity of work on the anodic behavior cf Pd prompted | 
“this study. The authors investigated the formation and reduction. of,, 
‘palladium oxides in 10.6 N KOH at different temperatures by plotting . 
‘the curve of cathode charge after prior polarization of the electrode 
with different potentials. It has been found that beginning with 

°1.05 v anode potential, the 2d surface becomes coated with a divalent 

i Pa- oxide, or at the potential of oxygen liberation with two different 
‘oxides. It 4s supposed that the second 1s a peroxide. The rate of ~ 
oxide decomposition rises with the temperature, and the stability 

of the first oxide is greater than of the second. It was found that .. 
' the aioe of the Tafel equation for openoste reduction of both oxides 
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Kinetics of the electrochemical oxidation and reduction of 
H202 and oxyhydrogen on an Au electrode in N H2S0, solution. 
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1, Fiziko-khimicheskiy institut imeni L.Ya. Karpova. 
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- AUTHOR: Veselovskiy, v. I. 


TITLE: Radiation-electrochemical processes in aqueous solutions 


SOURCE: ‘rudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- ~ 
i mii. Ed. by L. 8, Polak. Moscow, Inzd-vo AN SSSR, 1962, * 
J 171-175 3 : 


ae 
v : : ¥ 


TEXT: The appearance and evolution of stationary radiation-electro- 
he process of changing the elec- 
n aqueous H,50 » under the action 
m electrodes‘ The Pt electrode po-. 
0.05 v (stationary potential) af- 
es slowly from i 
- The fall of the Pt 
r that of the hydrogen electrode oe 
the Pt electrode in respect to 
products of water (H and Hp). Stationary potentials 


_of a metal electrode reached under the action of radiation of a 
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given intensity are given by 


. 1) yO + 
- 2 ¥ ox + sed " L in KOx lox] 
Patat = a  @dF °" Kt G wedy ’ 


where fox and red are-the values of stationary potential for the 
oxidizing and reducing components respectively and the Kby and Ked 


are Tesyectively the rate constants for the: electrochemical oxida. 7 
tion and reduction processes. the total ionization flow in. the Pt 
electrode in an uninsulated system increases with the radiation do~ 


sage to about 0.1 ev/ml x10! and then decreases to a value below 
zero. The crossing of the zero line indicates that considerable - 


ionization of H50, takes place. The ionization current in the it 
electrode in an insulated system reaches the maximum value rapidly 
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and then falls slowly to a value slightly above zero. For the Au/Pt 
electrodes ucting separately and selectively to oxidizin apd reduc- 
ing components the current remins constant (about 6 mka/cm*) inde- 
finitely. The yower yield in the processes does not exceed 2 - 3% 

of the ubsorbed radiation energy. There are 3 figures. 


ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova (Phy- 


gsico-Chemical Institute im. b. Ya. Karpov) 
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AUTHORS: Gochaliyev, G. Z., Zalkind, Ts. I. and Veselovskiy, V. I. 
TITLE: The radiation electrochemical processes in oxygen-bearing 
aqueous solutions of sulphuric acid - 4 


SOURCE: Yrudy II Vsesoyuznogo: soveshchaniya po radiatsionnoy khi- 
mii. kd. by L. 5. Polak. stioscow, Izd-vo AN SSSR, 1962, 
183-187 


. Text: The authors investigated radiation-chemical processes in: 
05-containing solutions to obtain additional data on the interme~ 


diate reaction products. the experiments were conducted at 10°c + 
19°C with a rotating ?t electrode and a dropping Hg electrode in- 
mersed in 0.005 N Haq + 0.5 N Ha,S0, containing 0.. ‘the irradia-~ 
tion dosuge was 4 x 10 6 ev/ml.vec. On irradiation there appear 


two waves in the polarization curve for the’'Pt electrode, occurring 
at 0.76 and 1.6 v, corresponding to the oxidation of H505 formed 


a“ 
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during irradiavion, und the' value of the limiting current at the 
reducing potentials of UV, is increased. Fifty minutes ufter the be- — 
ginning of irradiation, Btationary currents are established, cor- 
responding to the oxidation of H50,. After the end of irradiation, 


curreat decreases in both cases, which is ascribed to the disap- 
pearance of intermediate reaction products cdpabl2 of being oxi- 
dized at the same potentiels as H,0., and reduced at the reduction 


potential of Q., at the-Pt electrode. For the dropping Hg electrode 


‘there are also two polarization waves, the first of which corres- 
ponds to the reduction of 05 to H50, through the intermediate stage 


of HO, formation, and the second corresponding to the reduction of 

H595 to H,0. An increase in the current during irradiation takes 

place both at the reduction potentials of 05 and at that of Hy050 
_For the Pt electrode, the current decreases at the reduction poten- 
: tials of 0, after the irradiation is cut off, The Stationary con- 
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centration of H0, obtained during the irradiation. was eee rates 
_ With decreasing concentration of H, 05 (1.64 to 1.18 n x 107? ) the 
concentration of the intermediate Souices falls from 3.4 x 107 oes 
to 1.6 x 107 = M. there are 5 figures and 1 table. 


" ABSOGIATION: Piziko-khimicheskiy institut im. L. Ya. Kar pova (Phy- 
sico-Chemical Institute im. L. Ya. Karpov) 
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AUTHORS: Shub, D. M., Belokopytov, V. P. and Veselovskiy, VY. I. 


TITLE: Investigation of radiation-chemical processes using semi- 
conductor electrodes : 


SOURCE: Trudy II Vsesoyuznogo. soveshchaniya po radiatsionnoy khi- 
mii. Kd. by L. &. Polak. Moscow, Izd-vo AN SOSR, 1962, 
188-192 uF 


EXT: ‘fhe system Cu - Cu,,0/KOH solution was investigated to de- 


termine whether semiconductor electrodes. transform the absorbed 
energy of irradiation into electronic excitation cnergy, as is cur- 
rently believed. The solution (0.1 N KOH) containing the Cus Cu,0- 


electrode was irradiated with y rays from a 0° source with an ac~ 
tivity of about 20,000 g-equiv. Ra, and with visible Light (500 W 
lamp). Under the irrudiation, a shift of the Cu -Cun0-electrode po- 
tential (in the region of 0.2 - 0.7 v) in the positive direction, 
_was observed, A reverse effect was observed in the region of 0.8 - 
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1.7 v. Detailed analysis 6f the results in the region of 0.2 - 0.7 
vy showed that irradiation promoted an electrochemical reaction on 
the electrode surface, which led to the oxidation of Uu50. Reduc- 


i 
f 


tion of the products of the oxidizing reaction and return of the 
electrode to its original state takes place by means of cathodic - 
polarization. The oxidution reaction occurs as a result of absorp- 
tion of the irradiation energy by Uu,0. The results are interest- 
ing from the point of view of the elicidation of the possibility 

of reaching a stationaty potential difference unier the influence 
of ionizing radiation, since the CueCuy0 electrode then assumes a 


sufficiently high and stable anodic potential. There are 4 fi- 
gures. ; 


- ASSOCIATION: Fiziko-khimicheskiy. institut im. L. Ya. Karpova (Phy- 
gico-Chemical Institute im. L. Ya. Kar pov ) 
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AUTHORS: Miller, N. B., Veselovskiy, V. 1. and Borotyntsev, V. A. 


TITLB: Investigation of the mechanism of radiation-electrochemi.~ 


cal processes in aqueous solutions of uranium salts ° 


“SOURCE: frudy II Vsesoyuznogo, soveshchaniya po radiatsionnoy khi- 


mii. Hd. by. L. S. Polak. Moscow, Izd-vo AN SSSR, 1962, 


193-198 . 
TEXT: Solutions of hexavalent U and mixtures of U IV 


vi and U were 


investiguted to elucidate the mechanism of radiation-electrochemical 


conversions, using Pt, Au and Hg electrodes. The method used was 

that described previously (Collection:, Deystviye joniziruyushchikh 
izlucheniy na nvorganicheskiye i organicheskiye sistemy, Izd-vo AN 
SSSR, 1958, p. 93 (The action of ionizing radiation on organic and 
inorganic systems. )). On irradiation the Pt electrode potential in 


a solution containing ul’ assumes a value about 2U mv lower than 
zero (w.r.t. the hydrogen electrode). The effect is accompanied by 
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Vigorous evolution of Hy resulting from the presence of ulV which 


acts ag an OH acceptor and prevents the recombination of H and oH, 
In the presence of YT ind ulv there is some formation of uv by the 
reduction of yV+ and oxidation of ylV, the yield of uY in solutions 
containing only U"* wag about 4 ions/1V00 ev, and in those containing 
both vi and hoes eae 8 ions/100 ev. Stationary Concentrations of 
uy in the Solutions were found to be in the ratio or ; ’ Study of 


depolarization Currents at a pt electrode potential of 0.4 v, the 
electrode being immersed in the uranyl solutions irradiatea with 


4x 19! ev/ml.sec, showed that for a Biven dosage the lower concen- 
tration Linit, ecrresponding to approximately Complete Capture of H 


‘by the uranyl ions, ig 5 x 1072 M. Study of the formation of yvl 
and U" on the oxidation of yt¥ 8Olutions showed that for increasing 
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- eoncen tration of yl¥ the stationary concentration of uv becomes 
greater. Radiation yields c(uv) were found to be 2.1, 1.5, 1.06 per 

100 ev of absorted radiation for 0.1, 0.2 and 0.4 IH solutions of ulV 
respectively. The stationary concentrations of uv were 1.2 x 1074, 
2.2 x 1074 and 3 x 1074 M for the same solutions. There are 5 fi- 
gures, 


ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya, Karpova (Phy- 
sico-Chemical Institute ». Ya, Kar pov) 
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D287/D307 


AUTHORS: Shub, D. M., Belokopytov, V. P. and Veselovskiy, V. I. 


(ITLE : Investigations of the radiolytic oxidation of organic . 


substances sensitized with semicqnductors 


SOURCE: Trudy II Vsesoyuznogs. soveshchaniya po radiatsionnoy khi- 
mii. Ed. by L. 5S. Polak. toscow, Izd vo AN SSSR, 1962, 
269-2753 i 


. PEXT: Possible methods were investigated for increasing the yield 
of products during the radiolysis of organic substances, by using - 
the system ZnO (suspension) - potassium oxalate (aqueous solution). 
The marked effect of heterogeneous sensitization can only be ob- =~ 
served when the active surface of the sensitizer is sufficiently — 
large. ZnO suspensions in aqueous potassium oxalate were therefore 
used, being continuously agitated during irradiation (800 rpm). 
Oxygen or nitrogen were led through the solution (40 ml/min) and the 
reaction temperature xept constant at 20°C, After irradiation the 
concentrations of K,9504 and H,0, were determined and compared with 
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[ 


data Obtained fox Solutions, not Containing 4n0. ‘the Samples consis~ 


ted of 50 ml of 5.0 x 1979 N KC.,0, 80lutior (containing 1 g Zno), 
Investigations on the relationship between the decomposition of . 
K50,0, and the time of irradiation Showed, in the Presence of Oxy~ _ ae 


6en, that the Tate of decomposition increaseq noticeably in the pre- 
Sence of ZnO. ‘The Yields algo increased (4,7 Mol/100 ev ag against 
; i 


the presence or absence of the Suspension (2,4 and 2,2 Tespective— 
ly). The 688eous phase did not Contain any co, and it is Suggested 


that the c0, is absorbed by’ the Solution, increasing itg PH. This 


increase could algo be observed during irradiation for e.y, 5 hours, 
Decomposition Yields were much higher when the experiments were 

Carried out in a Current of nitrogen; increased reaction rates were , 
also recorded but no H,0., could be detected, A linear relationship 


mabe. 
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°c Pigdko-khimicheskiy institut iment L.Ya.Karpova. 
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Se atiteon) (alkali) (Photochemistry) 
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face in the process of anodic 


State of germanium electrode sie et 3-376 TL #62, «= (MERA 15277) 


solution. Dokl.AN SSSR 145 noe 


1, Fiziko~khimicheskiy Anstitut imeni L.Ya.Karpova. Predstavleno 
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AUTHORS: Yakovleva, A. A., Borisova, T. I., and Veselovekiy, V. I. 


TITLE: State of surface and mechanism of self-dissolution of 
germanium in hydrogen peroxide solutions 


PERIODICAL: Zhurnal fizicheskoy Khimii, v. 36, no. 11, 1962, 2541-2544 ft 


Text: The dependence of the potential, photoeffect, and capacitance on the 
H,0, concentration in 0.1.N NaOH was studied on n-type and p-type germanium 


(5 ohm-cm) (Fig. 2). Corresponding to the maximum dissolution rate at 
0.5 moles/liter of H g0os maximum capacitance’ also oocurs at this. concentration, 


The anodic polarization curves showed maximum saturation current at the 


lowest H,0, concentration. These data suggest that the etching of 


germanium in alkaline hydrogen peroxide solutions proceeds via a stage of 


GeO formation, and is electrochemical in nature, since H,0., is reduced on 


the cathode and Ge is dissolved on the anode. With a high H 2% excess, 


however, GeO oxidizes to Ge0,, and the dissolution process i aiavacen: 
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There are 3 figures. 


SSOCIATION: Fisiko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 


SUBMITTED: April 6, 1962 


Fig. 2. Variation in potential, 
-photoezfect, and capacitance of 
Ce electrode at different H,0, 


concentrations in 0.1 N NaOH; 
Potential of (1) n-type Ge; 
ee p-type Ge; (3) capacitance 
_ (41 ke/sec); (4) photoeffect of 
n-type Go; (5) pnotoeffect of 
p-type Ge; abso ssa: H,0, 


concentration, moles/liter. 
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B101/B144 


AUTHORS: © Izidinov, 5. 0-5 Borisova, T. I., and Veselovekiy, Ve te 


PIPTLEs Characteristics of the photochemical behavior of the silicon- 
alsali interface - q 


PERIODICAL: Akademiya nauk SSSR. Doklady, v- 145, now 3, 1962, 598-601 


 PEXT:- Exposure of the Si - KOH interface to light showed passivation of ; i 
the Si electrode and activation of the passive electrode. ' Passivation :. -'. 
occurred only with anodic currents i,<i, cae at all KOH concentrations 


(1077 - 20 N). Inn-Si, the potential yw becomes more negative, in p-Si 
more positive. The rate of passivation’is inversely proportional to the 
time of exposure and increases as the potential and light intensity in- 
erease. Zs k,exp(4, oe in) where i, pay 7 Katgea toed 7 self-dissu-~ 


lution current) holds for the number Z of absorbed lignt quanta. Complete 
photoactivation. occurs only at the beginning of the passive state at 

« 100-300 mv. Aty = 400-600 av, activation 4s incomplete. The poten- 
tial range of complete activation is broadened in 10 N KOH by a rise of 
“Cara 1/3 ae 
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dizoles form: S547 OF EL on -3179 ‘exponential 
“0H Now , OT 
decrease of i_ 4 At a high anodic potential, the holes recombine: -si’ — 
os bey 


GC - : 
-3i . Photopassivation or photoactivation sets in as oxygen acts either 
OH : , ; : 
ag acceptor or donor for electrons. There are 3 figures. The English- 
lancuage reference is: G. Heiland, Diss. Farad. Socd., 00. 28, 168 (1959). 


ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
Cara 2/3 chemical Institute imeni L. Ya. Karpov 
; 


ACPD APSR NEST Ral MSPADE: BESEESGPEPSY SRO DEAS 


[9 ee ace ee SPD | ee BT 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859620003-7" 


APPROVED FOR REFERSE: 09/01/2002 eres pop ta ROO Le nes 000s. 7 


SESE GLESS NO Esa oc 5 


alae eT 


5/020/62/145/003/011/013 
Characteristics of the photochemical. +. B101/B144 


PRESENTED: April 4, 1962, by A. N. Frumkin, Academician 


SUBKITTED: March 3, 1962 
ne oN 

Pig. 3; (1) Caf (¥),” | 
(8/on®)s (2) Reflg’, ™ 
(obmeom®)s (3) toa} 
av, «= A «= f(y), 

. soot at 
mv). (A) for S45. 
{3 for p-Si. 100 
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4 eT ATT "TTT ae ees eames Ce Te eee 
ee, ef SEGREISAS ot Feeee sient megs TO nn PER ATE eeeesy OT 
ec, | Ae yg ea gre Igy ee e 
Ca % 
eect | | CY : 4 t ? 
! ‘Tisalelum pheephate end Us thermal 
OO a) .//| V. Britake aad V. Ke, 1 ‘Neub 
@e@ aj: XS. S$. R Onde fexkh 1987, No, 4, 478-08; 
0, Khim, Reforat, Khao, No. 4-8, TU(WQIR),— The heat 
bs capacities of Cast were cbetd: at 497.0% tu 1907.7" 
ee @ (Southend and » 4.0. A, 29, 770%, detd, ite 
ry iil beat capacitive frm: 258% ts. 426°), 
Pps Hl , teens were made wih a Oe cilorimeter, The perreat- 
3 ij / age Uter wee 203% af the av. beat ty. The: 
of fit ios equation cam be usr! for temp, tp to {400°; 
Y Cy @ B+ 4.38 X 10-8. rom expt!. data a no. of 
3 thermod ie consts. for Cas(PO,), were detd. The 
G exact tal morpei tramtition temp. wus located betweea 
1006° 1125°, Other investigators gave it at betwren 
a ! 1000° and 1800°. The heat effect of the tranaition of the 
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| TOPIC TAGS: construction msate:tial, concrete, celliniar conerete i 
-_P ABSTRACT: This darthor Certificate presants a device for making cellulsr concrete [ 

i (ses Fig. 1 on tha Enclosure}, The devies consists of a mixing container mounted | 
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